Sufficient conditions for controllability of semilinear integrodifferential systems in a Banach space are established. The results are obtained by using the Schaefer fixed-point theorem.
Introduction
Controllability of linear and nonlinear systems represented by ordinary differential equations in finite-dimensional space has been extensively studied. Several authors have extended the concept to infinite-dimensional systems in Banach spaces with bounded operators. Naito [8, 9] studied the controllability of semilinear systems whereas Yamamoto and Park [13] considered the same problem for parabolic equation with uniformly bounded nonlinear term. Lasiecka and Triggiani [5] studied exact controllability of abstract semilinear equations. Chukwu and Lenhart [3] discussed the controllability of nonlinear systems in abstract spaces and Naito [10] established the controllability for nonlinear Volterra integrodifferential systems. Do [4] and Zhou [14] investigated the approximate controllability for a class of semilinear abstract equations. Recently Balachandran et al. [1, 2] established sufficient conditions for the controllability of nonlinear integrodifferential systems in Banach spaces by using Schauder's fixed-point theorem. The purpose of this paper is to study the controllability of semilinear integrodifferential systems in Banach spaces by suitably applying the Schaefer fixed-point theorem.
Prehminaries
Consider the semilinear integrodifferential system 
where R(t)is a resolvent operator [6] . In order to study the controllability problem of (1), we consider the following system as in [7] "
Then for system (3), there exists a mild solution of the form For each t E J, the function g(t,s,.)'XX is continuous and for each x E X, the function g(.,. ,x):J J--.X is strongly measurable.
For each t J, the function f(t, .,. )" X X---X is continuous and for each
x, y X, the function f(.,x, y): JX is strongly measurable. w'(t) v'(t) + re(t, t)f2(v(t)) <_ MlP(t)f2o(w(t)) + re(t, t)f2(w(t))
_< ,(t)[ao((t))+ a((t))].
This implies that which in turn implies that there is a constant K such that w(t) <_ K, J, and hence I I x(t)II < K, t J, where g depends only on b and on the functions m, 0, and .
Second, we must prove that the operator F:C-C(J,X)---.C defined by The right-hand side tends to zero as t 2-tl--,0 since the compactness of R(t) for t > 0 implies the continuity in the uniform operator topology.
Thus, F maps B k into an equicontinuous family of functions. It is easy to see that the family FB k is uniformly bounded.
Next, we show that FB k is compact. Since we have shown FB k is an equicontinuous collection, it suffices by the Arzela-Ascoli theorem, to show that F maps B k into a precompact set in X.
Let 0<t_<bbefixed and arealnumbersatisfying0<<t. For xEB k, we de- Finally, the set if(F)= {z .C:x Fz, E (0, 1)} is bounded, as we proved in the first step. Consequently, by Schaefer's theorem, the operator F has a fixed point in C. This means that any fixed point of F is a mild solution of (1) on J satisfying (Fz)(t) x(t). Thus system (1) is controllable on J.
